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"1 • FIElD ,"C""ICIA. 

... J A. J. $IOIT' 

TOTAl fIElD T'C"lCl~~ 

ToTAL 111 """'.,",ll/.OIl """ lOG' 

"" • 111 G' (lJO()\(ATEI 'A""'-"G 
OT TASK O«O! I ~ANA'! I 

OlM l.". AWDU<OIj 

TOTAL TAI( OW! I NANAGU 

1C "N["" "[ENTI" 
OlM l. M. AIOOEI<OIj 

''''',''fAllon' """,. ll 
Project ~t Syot ... 

p'HIJEeT ""TOll ".""T 

f Ol! TIE "'" 100 0I!/27/9, 0I!/27/9, 
stOw. c""",iti",,, printed: All 

~. -----,,1!01-

p,oa 55 
DOS OAn, ;)9/nli93 

""" ([." 0', il'i PI! 
lASr T'~!sHEET "'!TEO: 0Il1/119:l 

-------I[ll[N.· · . • -

$11 DAn nPE ~ATE !.'ICIJ~T 

i lll!D 
' ATE 

II (".11'0/02 . ,<; 

[h/YJ/92 .Eo 
[h/3O/92 OE<; 

[h/3Ot92 <EO 
[h/3O/92 REo 
(".1/30/92 ~EG 

05/}()f92 .EG 
[h/lO/92 REG 
05/30/92 OEO 
05/30/92 . EO 
05/30/92 OEO 
05/}()/92 <EO 
(".1/30/92 REG 
05/}()/n OEO 

06/06/92 REG 
07/0i./92 " EO 
0710i.{92 <EO 
07111191 REG 
07/'1192 " EO 
07111192 REG 
07/11192 "EO 
~/22/91 "EO 

I 011>0/92 RE. 

I 06/1)6191 ." 

•. 000 1! 2T 

4 .000 '!.27 

~ 000 1!.H 

•. 000 1'.~0 

0.000 '5.~7 

4.000 '5.!7 
36.00~ 11.57 
1~.00~ 15.37 
2.000 '5. 5 7 
1.000 15.57 

11.000 15.57 
9.000 '1.87 
,.000 11.87 

26.000 'I.U 
4.~Q~ 12.1'5 

20.000 11.57 
l.OO~ 15.37 
2.000 11.0/ 
2.000 '5.57 
~.~oo 16.10 
l.OOO '5.57 
9.000 1I.U 

16.000 11.57 
1.000 'I.U 

'~1.000 11.69 

1 .000 

1 .000 

' M .OOO 15.n 

1 .000 lO.19 

I.CCO 10.19 

I.COC ltl.19 

n." 

l,;.54 ," I. 

50.00 M 25.00 
9'i.21 ~ ,1.74 
oJ.I,~ M JI.7" 

171.3" M '1.74 
15~.ro ~ ll.74 
JI.74 ~ ~1.1I, 

47."1 ~ ~I.T4 
174.57 H ,1.70 
142.8, 0 ,1.11, 
47.61 ~ ,1.70 

412.62 M ,1.71, 
l~.1,1 ~ 25.1'1> 

,17.40 H ,1.7\ 

47 .• 1 " ll.74 
24.01. 0 2U)~ 

Jl.7<' " ,1.7\ 
M.ll M "'.lO 
1,7.01 " ,1.71, 
I"".~~ M ,1.71, 
25J.92 0 11.74 

,1.74 " ,1.71, 

2~'9.55 11 _17 

9. 00 M 1~.00 

'. 00 1~.00 

l' _46 

loo.9'i M 4O.~ 

l00.9'i 

"6.1t 

'46. 1 6 

n." 

n." 

loo.OC 
190.1,<, 

1 "0. \>!> 
114".04 
117.40 
M.I,~ 

~.2l 
,49." 
1!1'i .M 

9'i.22 

!ol'l. "" 
11 •. <1< 
= .• 

9'i.22 
46. 16 
6'.I,~ 

In.l0 
9'i.22 

"!II .Oj. 
107.!14 
61.<'~ 

5677. 1~ 

1 ~ . 00 

1 ~ . 00 

~914.4Z 

lO' .90 

1~.27 

1 !.17 

II.Xl 
15.S7 
15 . ~7 
11 . ~ I 
II.a7 
15 . ~7 
1U7 
15.~7 

1 5 . ~7 
15 .~7 
1 5 . ~7 
1<. 9~ 
15.!7 
II.a7 
11.14 
15.U 
1 •• 10 
15.U 
15. ~, 
15. !7 

15. !7 

o. co 

lO.I9 

20. I; 



.'OJE", Ca.C 
Cll~ll, 161467 

~~< H""""i., TN 
NAVF*,;EN~ 

.OOJEOT p.A.' T. G. HIC« 
" 'OJ'CT 1.0.H.' l. H. "Dn"ON 
NlOJ~CT STAO! DU" CIIOJI92 

"'~M"on~ =. ,~. 

11 'C""IST. CHEHI~T 
" 5T ,. I. "[n" 
H" ,. l. lEMP" 
TOl •. l. "HPlE 
CJ I J. I . ,C«NELIu. 
TOl •. l. lEHPl~ 

ToTAL "I""". OH'M]'T 

N.~. I Ho.p CAP 

Pl'SCRlrTION 

TOal ]12 .'00"""""" .. WUHG 

14 11' ~AI" lIS' SUII .... ' 

OT IA« ORO! I IIItNA.H 

"" c. H. ,"" " ",. 

,,~ •. A"""'OH 
TOTAL IA" 001'" HIt'A'" 

10 • sEliC« ,c!!NlIST 
AlM c. H. A~t!<OH 

TOTAL \ENIOI SCIENTIST 

11 'C"'''''. CH'HlSI 
Hll •. l. "HP" 
I", •. L. T~~L~ 

Hll •. l. TEMPl' 

TOal 'C"'''''. CH'.,"I 

TOTAL III ..... Tn US> ..... VEI 

11 III CO" ... ".IS 

07 lAS< ""'" ... 'AGE' 
llH l H. ""' SON 

10lAL lASt ORDE~ IIItNAGER 
]1 <CI~"I<T. CIlEHIST 

KAC •• C. ",H 

TGl Q. L. 1E~'LE 

ronl """O"ST, C",HIST 

Tonl 111 lAB .0AlYSl\ 

,. 11. OOA" , .. ~E"""T 

0' NlOJ~CT lSSISTlJH 
[)[OIC H. C. "",,"IH 

TOTAl NlOJECI l~$lST/,IjT 

~o"fo/AlI.,.l H,,~ . II 

",oj",,' .'''''1''"''0' '1"'" 
PIOJ!CT CEIAII I ~POIII 

FOIl THE P~ ! IC(J ""'ITI93 ""11T/~! 
"u ... ,,,,,eM;,,,, !,<, ;n'td, All 

~" 
<IT OAI~ TTP~ 

I OI13CI92 .EO 

I 01/J0/92 U' 

• ""11)6192 . .. 
I ""/17/92 U' 
I 0~/19/91 w; 

• CI/30/92 "0 
I C7/]I/92 ". 

I ~IIICI92 l Eo 

• 05/~OI02 l EG 
I 07118192 I E. 

• 07104/92 " " 

• 06/06/91 " " 
• 011/19/92 0(" 

• 01111192 !~Q 

.. ,. 
6.1lOO II.9/! 
4.DOO I l .~7 

U)O() I 1 .• 7 

l.DOO 12.02 
10. DOO ]1 . • 1 

16.aco \ •. 76 

JI.IIOO 11.91 

I.OCJ() 1!.27 

l. aco 20.19 

l. aco 19.11 

l. 1IOO ~. 19 

2.Il00 20.19 

1.1lOO 11.!7 
•. Il00 I~.~7 

I. IlOO 11.!7 

lO.1lOO 11.~7 

II.1lOO 17 . 18 

I. IlOO 20.19 

\. 1lOO 20.19 

0.100 13.00 
I.IlOO 11.e7 

1.100 14.91 

l.I OO H.O' 

!.~OO 11.~ 

..... >6 
COS p~n: 1)'1/0)193 
OOS HOE, 01,()9 PH 

LAST TH'ESHEET ""'lEO, ~i11 /93 

·· · ··· · BIllING· 
I.M<U'I CD .ATE 

n.M 0 21.96 

6'.4~ " l,.7. 
47 .• 1 H 31.74 
>Ii.OO 0 23.~ 

' ~~.70 H 3T.74 

lI!l.73 29 .41 

31.73 

18.27 • >Ii.'>4 
40.lI! M "~.J.l 

58 .65 39.1 C 

4C.:IIl • 'C.J.! 

40.J.! 40.:IIl 

79.J~ H J1.14 
63.4! H 31.74 
15.37 H JI.14 

158 . TO 31 . 14 

2I7.T:l ]4. >Ii 

2C.19 • 'C.:IIl 

20.19 40.] ~ 

6.10 • 16.00 
11.87 • ]1.74 

9!!.W ~ 2l.D!! 

11.011 

\~~.76 

126.9. 
'1'>.12 

M.'4 
'H.40 

1H.30 

&1.7. 

~0.76 

1~ ~ . TO 
1U.?6 

J1 . T" 
3H.4C 

,11.46 

"O.] ~ 

11.110 
J \. 74 

44. r, 

190. I ~ 

196. I ~ 

11.9ll 
15 ~7 

11 ~7 

" .14 
11 ~7 

1! .17 
2~. 19 

10.:9 

10.19 

13.00 
11.87 

1 \. '>4 



PROJECT, 0040 ...... "..po,;.," ' "ol '0'1' CAP 
tUfNT, 1 .... 67 H.VfACE~C~ 

PROJECT P.'.' T. G. 'lt~~ 

PROJECT l.0.". l.". """"'<ow 
PJ;:OJ!CT ST~"T O.lE, 01/01/92 

'·'!~cy~,· .............. --
COIlE HI.NE 

07 TASK ORDE" AANAGEP 

A'-" l. ". 'NOE"""" 

lOlll ll"" "".EO AANAOEI 
10 S~11OR $CI~HTI$T 

Al" l " .•• OEO""" 
Al" l • • • '.OE"""" 
Al" t. N. ANOEFl""" 

TOTI.!. SEHIOR SCIEHTIST 
T\ !:ClfNT!~T, C1tul'T 

"'" J.' . MHIE", 
"JR J. ~ ... H1IEWS 

"'" J.'. "HIE"" "J" J. , ... HIEW. 
t JR J. R. CORHHIUS 

t'" J.'. CORHEUUS 

"J" J. " ... HIEW. 
HJ. L •. MHIEW. 

""'" ". C. " .... ITY 
,OJ •. J. 'A"IE. 

"J' J. ,. MHIEW. 
" JR J .~. MHIE"" 
"PC P. C. MSOIJ 

D!K M. C. OIO!ITY 
".iii J.' "-,HIEU. 

"'" J. •. MHIEW, 
Mpc P. Co .. """ "J. J. •. MHIEW. 

TOTAL .CIEWTlST, CIE"I\! 
'5 E_/AIC' 

"f J. f. ITEDMAW 
SJE J. E. STE"",,W 

TaTAl EW<aIARt' 
17 ~AfTSM.\W 

>II: C. WIl<IW< 

>II: C. WIlKIW. 

IIC C. Wll~IWS 
IIC t. WIllIW. 

ot c. Wll.I~' 

TOTAL a.AF',,",,' 
, ~ OT!~ I , T~C!'ICAl ~Dll~ 

."" ". c. "" 

ToTAL or"I, ,!e"leAl EDITOR 

V!~CRIPT1OM 

E",.fo'" I.., , lo., . t! 
P,o;ect _, ~Y""'" 

f>Ro.IECT ~T~IL '~POl1.T 

"'" TlIE P'<Rl<rl ~127f9, ~!27/91 

sta '"" cahdftj",,", ~""'od, All 

~, ·····LAOOl· 

p",,", I' 
""" DATE, ()9/0l/91 

DO< WI[, 0',09 "" 

LAST """"" POsr£D, UIlf11/91 

STl O~TE TYPE ~ATE AMOO'! 
·······"ll"G··· 

CD !A n NI:>J" 
II Ill~D 

OATE 

B M/01{92 orG 

• ~fO!!f92 REO 
B ot.l22!92 R~G 

06/06/92 lEG 

06/06/92 ~EG 

061<0;92 OEG 
06f20/92 l EO 

0612719< ~EO 

07/0i./92 l EG 

06!27fn <EO 

07/04/9< '100 
07/'~'92 " 10" 
07/;1';/92 OEG 

07/'8191 "EO 
07/ZS/92 ~EO 

07/;1';/92 REG 

~/~/n ~EG 

M/~/n OEO 
M!22/91 "EO 
0I!/0ll/92 ~EG 

0!! /01l92 .EO 

II ~1I119/ ~EG 

• ~/n/n ""0 

i 07/1119/ tE' 
I DMD'!91 !EO 

• M/'5/91 REO 
I MIMln "EO 

• (19/'1191 lEO 

I 0!/~/91 JEG 

.0Cl0 20'9 

.0C1Il "0'9 

.0Cl0 20'9 
7.0Cl0 20.19 
l.OOJ lO.W 

'0.000 10.19 

~.0C1Il '1.~7 

'Q.OOII 11.87 
4.0C1Il '1.~7 

1.00II '5.~7 

".000 '".0" 
9.500 '1.01 

'6.000 '5.~7 

•. 000 11.47 
20.500 ".54 
6.000 11.11 

'6.000 '5.!7 
11.')00 1j.~7 

~.~oo 11.~D 

'0.000 ".14 
15.000 11.~7 

O.~OO '5.U 

1.000 '".~O 
20.000 '5. ! 7 

l1J.000 1'.70 

4.~00 11.87 
11.500 11.U 

1&.000 11.U 

6. JOO 
~.IDD 

11.500 
I. DOD 
4.000 

4J.500 

~ .94 

~.94 .. ~ 
~.94 

~.94 

l.OOO 1/.01 

ID.19 " 'D.l! 

ID.19 40.l! 

10.19 " "O.]~ 
'41.11 K 4a.l~ 

'0.l8 ~ .0.5" 

101.1'0 

1/6.9-6 H ,1.7. 
')0.70 H 31.74 
61.'~ H ,1.7\ 
47.61 M ,1.74 

132.11 M 2l.ot. 
11 •. 19 H 21.ot. 
1)1.92 M ~1.74 

1"'L22 ~ 11.7\ 
116.57 ~ 21.M 
7~.7~ ~ 26.26 

11>.92 ~ JI.74 

.91.97 " '1.74 
ULl'i N ZS. 00 

111./00 ~ 2~.(I'l 

155 .• 5 " 11.74 
7.91. " JI.7Io 

12.10 N ;1';.00 
,17.40 " ,1.74 

11." ~ 51.74 
214.ZS " 1: 74 

l' 74 

l~." N 17.'IIl 
75.9'1 " 17.'IIl 

201.15 " 17.M 
17.M • 11.M 
,5.76 • 17.M 

17.'IIl 

>6.06 M 24.04 

"." <0.04 

4D.1B 

'O.l~ 

,0,.& 

11>.91 
117.4Q 

126.9-6 
9'!.21 

155.U 
119.26 
)07.50\ 
190.", 

473.1" 
157.56 
107.50\ 

oe'.9' 
137.50 
1:5-0.110 

, I I O. 90 
15. ~7 
0.00 

6><'. !!O 

1 16 22 
151.9~ 

"02.10 
l~.7o 

7' .52 

777.n 

72.12 

71. '2 

10.19 

10.19 
I~. 19 
,0.19 

, 5 .~7 
1 S .07 
15.!7 
15. ! 7 
11.~ 

I 1.1" 
11. ! 7 
11.!7 
11.~ 

n.11 
II. U 
15.", 
12.10 
I I .14 
15.!7 
15. ~7 
12. jO 
15. ~7 

15 .7 
I 5 ~7 

12.01 



e,o",,,, 0040 -
ClI~IT, 161467 
e'OJ~'T p.A. , I. 

NAS MeoopI1i., TH H.y~l io.p ,A' 
.Avacu"""" 
G. ilCt~ 

"OJ'" LO.". l. M. A'oE'$ON 
e'OJ~CT ~TA' I DAlE, ~1101/91 

·-·EMPlOn~·················· 

14 ,"VI . COI e . oHCTICOI SPEC 
IPV r.~. mIX""O 

IOTAl ,"V " ", ,"OHCI IOII $PEe 
16 OTH~ I , \oOI[l PlocESSOR 

..,. D.". ' AY 

Hl' l. ,. ""'IE' 

10lAl OIH". \oOI[l P'OCESSOO 

TOIAl 116 DIAn EAR Uf'ORT 

H 117 '11Al ~A' UPORT 

07 TA" 0. ''' . """" 
Al~ l.". A"""'''' 

TOTAL TA" OOOE. KA'Ao. , 
10 SUIe« "I!NTIS! 

Al" l." .• , '''''''' 

TOTAl iE'Ie« I,IEITII' 
11 « '''''S!. ,HE"'" 

,JI J.~. oe«NELIu. .1. i . <. !Y" 

rOUl i"""iT. ,H,"liT 

1~ ""fA"H 
SJE j. L ST~OIIA' 

oJ! J. E. 'TEOMA' 

rOTAl "",,"H 
16 • D' AFT"'A","'" 01' '" 

0.0 L o. "['" 

TOTAL DIAFT"'AI/C"", 01' S' 
17 O.AFT"''' 

00:: t. ~[l<[l' 

TOTAL O '~">KA' 
1e OTHE • • TE,H'[",l EO[lOO 

.. I: ". ,. <I" 

IOTAl OIHE I, 1!'i'I,Al EO'TOR 
16 OfH". \oOI[l e! OCESSOII 

Hlf l. ,. ""'H! 

."" A.". PE'"'' 
$," ~.~. ~n"'ll 

lOJ '"J 
IOUl OlH~ ' . WIIO e! OCES&OR 

101Al 117 'iiAl. '"" .. PORT 

DES(~IPTICOI 

En" IOIAII",' Hooh . ll 
"oj .'" " , ,,,,,~t 'y,t_ 

,roJ"T O"." """'" 
fOIl THE PE l I'" ~lrJ9J • G!l/171v.! 

st , t"" ,""'iti""" f>""intod, ACl 

' AI>E 5~ 

oos 00", I)'I/Olf91 
00. 110 .. , 01,10 ~ 

lASl l111ESH,El <'Q$lE~' C'!!/21/9' 

·-lAO"' · ······· . IllIOG· IllLEO 

"" m oU! 

I OI/JO/92 11'0 

• 08129191 .EO 

• 09/11191 .EO 

• OM29I91 .EO 
I W/12/9I ,EO 

I W/05/91 IH 
• lfi/il/n .EO 

• 09/12191 ~. 

I 1fi/11191 'EO 

! 1W/11191 ' EO 

• lfi111191 .,. 
I 1W/1lln n, 
• 1fi/12/92 . ,. 
S 1)'1/19192 , ,, 

1A1E I.>DJjl [;D R~l~ I.K:JJIOOl 

LIDO J1.25 

1.00~ 10.J4 
l.500 10.10 

11l6.0~~ 14.01 

'000 10.19 

'000 10.19 

2."~ 20.19 

2.000 20.19 

5.5~~ 12.~2 

10.500 11.~7 

16.~0~ 1'.jl 

21.000 15.~7 

l~.OOC 15.~7 

1.'00 1l.74 

1.00~ 12.7. 

".o~o •• 
~ .9' 

].000 12.02 

3.000 12.02 

1.100 10.10 
11.000 9.2J 

5.000 " .1":5 
1.000 7.00 

1e.5110 

11.70 ~ 20.1>5 
25.25 " 20.20 

76.95 20.12 

.2~5.59 17.95 

110.76 " 4O.1~ 

I!() .76 

.O.~ "O.~ 

66.11 " 24.1)1, 
166.60\ ~ l1.74 

133.<7 0 31.74 
476.10 0 11.74 

toQ.17 11 .74 

11.74 

125.16 " 17.M 

125.16 17.& 

>6.06 ~ 24.04 

>6.06 24.114 

11 .15 " 20.2n 
101.51 " 1~.46 
"'.7'< ~ 17.~0 

7.00 " 14.00 

167.41 1!. 1~ 

11-0<0.65 2T.4~ 

lOJ.'O 
50.50 

151 90 

~551.50 

161.52 

\61.52 

1IC.76 

1IC .76 

a".12 
~33.n 

666.54 
952.2<1 

16\8.74 

n.ll 

71.11 

l~.~~ 
201.06 
e7.50 
\4."" 

11.11 

lO.~ 

10.10 

2<1. 19 

20. I' 

12.74 

•• 

12.02 



""O,"OT, 0040 
CU'NT, "6<!467 

"AS ~;'. T. 

"",~fAC'N03C~ 

""OJ'CT " .A_, '- G. HICkS 

Pl<OJEoT 1.0.".· l.' . .oJL>ElEOO 

Pl<OJ,CT ~TART OAT', 01/01/91 

-··!I'IPtOlEE
~, 

28 I I~ DRAfT REPORT 
10 ... " ,. SOlENTIST 

At" l.'. AND!RSOII 

TOTAL $E'I~ SCIE.TlST 
11 SC',"TIST. CKE"'" 

RSS S .•. "A. 
I" J. J. IE •• Ell 

TOUl $CI'",I$T. CN,"IST 

" """"' ''. S' • n c. A. WISE 

TOUl '"""I"". SO 
15 . ,.""'''-'" 

.JE J. E. SlEO ... --SJ, J. , . <lEo ... 

.JE J. L SUD.,. 
SJ, J. L SUD ... 

Ir. '- • . ","'J( 
$JE J. E. SlED ... 

~ w. I . ATtElSOli 
OJE ,. E. SlED .... 

TOTAL E.""/ .. " 
17 . DIU1WJj 

"' C. VllrJ •• 

"' C. WIl"'" 

TOUl aUfTs."" 
,4 "VI ~OII f'ROnCTlOli SPEC 

..... ,. v .• 1OOOARD 

TOlAl liS ORAfT """"n 

29 119 fllA' CAP "''''''' 
07 lAsr 011.0" _'.ER 

Al" l .•. ""DE"'~ 
Al. l ..... DERSOII 

At" l .•. ""'SOII 
10lAl TASK 011.0,. _AGE. 

15 E ... ,".CM 
''" J. E. ST'","" 
OJ, J_ '- ST' ...... " 

'" J. E. ST' ...... " 

10TAl E~/"'C" 

o""",p"",, 

En$,t./AII..,' _~.ll 
proj"" '''''~l Sy""'" 

f'ROJECl t>!'lAIL R'POI!1 
fOR TIlE PHIOO Ql!,1<7/91 Ql!,I<7I91 

... t"" candi'i ..... prin,"':"U 

PAGE 5. 
"'" OA'L 09/03/93 

"'" TIME: 01,10 '" 
l AST TIMeSHEET POllED: QI!, /21/93 

.~, -----lAIOII- -------SI"I~'- .1llH 
"ATE OATE """ 

• ~122192 "" 

I 10117192 "'" 
I 10{24192 "" 

I 10/10/92 "" 

I ~!22!92 IE. 
I 10/03192 "" 
I 10/01192 no 
i lOIOlln U G 
I 10/10/92 OE" 

• 10(17/92 ' <C, 
I 10117192 " " 
I 1012"/92 OE" 
I 10{2"192 IE" 

• 10fl1t92 IE" 
I 10{2"'92 "" 

• 11/2!/9l "" 
• 12/05192 "" 
S ~!14/93 .Eo 

" 11/2,/n REG 
B 11/2~/92 KEo 

• 'l/~/92 ~EG 

"AT' """'NT co 'AT' 

6. 000 20.'9 

6.000 20.19 

1.500 ,5 .• 7 
0.000 24.<>4 

7.500 "" .• 1 

1.000 26 ... 

1.000 26.44 

12.500 1~. !7 
U lOO '5.~7 

2.500 1S.!7 
10.1 00 1~. !7 

!.500 15.e7 
6.000 16." 

26.000 '5.!7 
3.000 17 .• 5 
6.000 '5.!7 

76.OCJ(J '5.97 

,.~ 

$.94 
!.94 

~ .9' 

000 31.25 

96.500 '6.61 

, .1 00 21.1~ 

4_500 21.15 

0,500 21.'~ 
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a joint venture for professional serVices 
~720 Summor Tr~ ... 0.-. Suit. ~ M~mphi., TN 3813( 

(901) 3~J-911S fox (901) 3113-1743 

Docem ber 11, 1992 

Commanding Officer 
SOUTHNAVFACENGCOM 
ATTN: Wanda Ferris (Code 0232WFj 
2155 Eagle Drive, P.O. Box 10068 
Charleston, SC 29411-0068 

RE: Final Corrective Action Plan - Naval Hospital UST site; Naval Air Station Memphis, 
Millington, Tennessee; Contract N62467-89-D-031S Comprehensive Long-Tenn 
Environmental Action Navy (CLEAN); erO-040 

Dear Sir: 

EnSafe/ Allen & Ho~hall is pleased to submit t1ve copies of the Final Corrective Action PIan 
(CAP) for the Naval Hospital (Building 100) UST site at NAS Memphis. Also enclosed are 
written reSJXlns.es to SOlJIHDIV comments on the Draft CAP. As requested, two copies nfllie 
CAP have also been forv.'arded to Mrs. Tonya Barker at NAS Memphis. 

lfyoll have any questions, please contact me or John Stedman at (901) 371-7962. 

Sincerely, 

~~.~,-
Lawwn M. Anderson 
Task Order Manager 

Endosun: 

cc: Tonya Barker, NAS Memphis 
John Karlyk, ElC 
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1.0 INTRODUCTION 

Co.,.,crlvt A""", Plan 
N~...u HO'P,ttJ, BIIUd~ H·1OO 

N,u MmtpJou 
~ II. 1992 

The following is a co!'TelCtive action plan (CAP) for underground ston.ge unk (UST) systems 106 

and 107 at the Naval HOIopital , Building H· IOO of tbe Naval Air Stat ion Memphis (NASMa.i) 

in Millington, Tenr.euee. The CAP was p~ fo Uowing completion of the ErlYimnmental 

Assessment Repon ('EAR) submined to tile Navy September 18, 1992 by EnSafdAllen &. 

HoshaU. 

In the following .sections, the CAP 5ummarucs the EAR's findings, general infonnalion 

oonc:cming tile evaluated correctivc action optinns , and detailed specifications and costs for the 

chosen oorrective &ction. 

SumllUtry of EAR lo'i ndings 

TIle BAR was completed in acoordanc:c with the &\'iroruneotal As$t.1Sment Plan (PAP) prqJ.ircd 

by &Safd Allen &. HO$hall (ElA&H) accmding to Tennessee DepanlDCIll: of Environment and 

Conservation (lDEC) guidancc. The findings are presented below. 

Site U istory - A release of No. 2 f~1 oi l al the Naval Hospital , Building H· IOO WIS reponed 

on June 7, 1991 to the Tennessee Department of the Environment: and Conservation (TDEC) 

after fuel oil was 5CCn seeping from an eJ<pan.lion joint near the irU wllere the tank system 

piping irdenected the building. Following OOIificltion of the release, I limited investigation was 

completed by NASMEM pc:IlIOIllIel to detcnnine the point of release. The Iop$ Oftbe USTs and 

all pipe finings wete uoeanhed for visual inspection . Soil at the building·piping juncture was 

Doted to have a 5ll'Ong petroleum odor. 

Results of a tightllCSs test . completed on lune Il , 1991 , by CTC lndustJial Services loc. of 

Memprus, TennesS('.C, indicated the tanks were wilrun acceptable tigbtness limiU. The tiglltness 

of the system piping, however, Illas outside acceptable limits , indicating a leak. The wpply and 



Cqr.«ti-., A<'f .... /'tan 
!t\o...t HMp;"J/. 8uiJJv., H·If)O 

NAS /tfmoplrU 
~11. J991 

return lines wen: replaced Wilh above-ground lines. TIle original lines are still in place. No 

funher relea!iCs have been reported. 

TIle quantity and duration of the release is unknown. Apparently, the system only leakod during 

operation. Comments fmm area employee~ indicatoo fuel oil had been leaking for a number of 

years prior to the reported release. 

l1Ie EAP was developed by FJA&H and implemented to produce data or tecJuticaI quality to 

assess the C\I~nt 1ile coooitions and iocludcd tasks necc:3sary 10 dtterrniroe the presence: of 

contamilllltion and the appropriate Cl)m)C(ive action. The EAP was prepared and implemented 

in accordance with the IDEC UST Gllidelines and the appropriate Naval Ern:rgy and 

Environmental Support Activity (NEESA) lbCjuirements. 

Soil and groundwater sampl!:5 were collected and analyzed for Diesel Range Organic (ORO) 

compounds to assess the extent of ronUlmination. Initial rcsull$ indicate IMI soils and 

groundwaler in lhe area of the boiler room, the suspected rele:ue area, have been im~ctc:d . To 

a more limiled extent, soils and groundwater in tbe area of USTs h=we also been impacted. 

Much of the soil contamination seems to be limited to the Wld sub-base benealh the ooilding 

foundation. This fin, located beneath tile concrete boiler room floor, Will found to range in 

thiclmc:ss from 1.0 feet to 2.5 feet. However, it is possible that the fiH extends to grealer depths 

around building !.upports. VeTti~aJ migration of petroleum contaminants in the soil is apparently 

resllicl«l by a. natural clay layer encountered JUSt below the sand oWb-base. Falling-head analysis 

indicates that the vertical pameabilities of this elay nuucria.l flIf1!l"I:d betwec:o 5.02 .l 10-1 and 

6.26)( 10"' cm/5C:C-. 

, 



Corrm"", A",ion Plillt 
Mi-...J Hospud, 8Mj/dill8 H·/OO 

HAS MnyJti:t 
fH«mhn II, 1991 

Groundwater impacts in the area of tile boiler room may Ililve bc:cn caused by tile: migration of 

petroleum contaminants liong build ing ~uPJX)TtS, TIlc~ ue sevenlll structural footings instilled 

in this area which COIIid ha~-e provided a conduit for petroleum contaminant migration. 

It is unClear allhi~ time whether the low-level soil and groundwater contamination in the vicinity 

of the USTs are related 10 conuunination in the a rea of the boiler room or 10 a small ~le.a.se 

(spill) at the tank pit. Cont inued monitoring of groundwater monitoring weD MW·2, located at 

the southern edge of the tank pit and downgradient of the boiler room, may help in this 

de1erntmation. 

Site Location lind l.ayoot - The relase occurred lit the Nava l Hospital , Building H·IOI), 

NASMEM, located in the cast ponlon of the base (Figure 1·1), usn 106 and 101, used to 

stOre No. 2 fuel oil as a I».ckup fu el 5OUn:c for the hospital boiler system, are Joc:atod east of 

tM bui lding, adjacent 10 tbe cooling tower (Figure 1·2). 

Product was traruporl ed from tile UST~ to the boiler ~ystem by gravity flow via two supply 

lines. Excc5s and unused oil wa.~ rerurood 10 the USTs via two return lines by an ekctric pump. 

11Ie r'IltUrn lines contained product only during operation of the system. The wpply and rerum 

lines were muted lJ'OIlnd the footing of the cooling tower, buried a few feet below the wrface. 

Surface area drainage il to the SOIlih and southeast and is controlled by the parkillg 101 and a 

storm dr.linage syMem. 11Ie area between the tanks and Building H· 1OO slopes steeply toward 

the building, as indicated by tile elevation difference between welUtcads MW· 2 (286.13) and 

MW·4 (278.61). A culvert Neeives Slormwatel" runoff from this low ami . Runoff is directed 

to the southeast via tile drainage syslem and discharged into an earthen ditch. Shallow 

groundwater at the site may be influen<:ed by the sou th· southeasterly sloping topOgraphy . 

, 
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TIle slope between the tanks and the building is ahrnHt entirely covered with concrete (for slope 

control) and with components of the building suppolt systems (cooling tower, circulation pumps. 

etc. ) . (Figure 1-2). The area is congcSled with ~Iho:ad and underground elecl:rical conduils 

&Dd piping (fOl' example, sewer lines, nalural gas lines), which resu;Cled available sampling 

points for both wil and groundwater. 

Site Goology - Boring log data indicaJ:e Ihal Ihe shallow wil profile (0 to 25 fed) consists of 

a silly clay with increasing amounts of sill .... ith depth , The soil lithology varies slightly wilh 

dep(h rnngiHg from an O!1mge-brown silty clay wilh moderale amouDlS of organic!, 10 a brown 

VId gray mottled e1ly. 10 a $aturated brown sil ly day--clayey sih. 

Figures 1·3 and 1-4 are cross sections generaled from soil boring data , Lithologic changes are 

subtle, both laterally and vertiully. The profile is dominated by clays ranging from organic 

silly clays to inocg;ank c layey silt. 

Soil peoneabilities of the unsaturated ~one and ~]ow aquife r are very 10.... . Physical wi l 

testing indicates thaI the unsaturated silt and c lay have vertical penneahililjes on the order of let' 

to 10" cm/sec. For funher infonnation regarding regional geology. please refer to Section 0 .1 

of the BAR 

Site Hydroa:eolo,," - Sile wil boring and well lop indicate tbe uppermost geologic unit (loess) 

is composed of iIOft (() medium stiff, clay and silly clay. Ground .... ·ater occun under partially 

confined conditions along the more 5ilty ~ones. Saturated soils were typically encO\lntem:l 8 to 

12 fect below ground surface (bgs) . Water levels were noted to be higher in completed 

monitoring wells . 

• 
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Well logs and wiJ boring Jogs indicate moist solh were flI'St encountered 6 to iO fed bgs. We1J 

Iog$ indicate a I to 4 foot thiCK saturaJed woe beginning at 6 to 12 feet bgs (MW-4 logs ind icale 

this sarur.lled zone from 10 to 11 feet). Subsequent to installation, groundwater levels in each 

well = significantly above these saturated zones.. lllis rise in the groundwater indicates 

confined or semi-confmed coooitiom may eX;51 in the ~turdted :ronc. 

Water level data from June 30. 1992, indicated lhal groundwater fJQwcd in a COfwergent ea.\.! and 

5OUthc:as1 paltem . lI.'herca.s July 31 . 1992 . and September 9, 1992, data indicatat a general 

southc;w flow . Flow gradient!; .... e re calculated from the prepared p~wmetric maps by 

measunng the changt in gJOOoowater elevation denoted by the isopleths with hori ~ontal 

distance. 

Horizontal groundwater flow direction is depicted by the potentiomet ric maps presented in 

Figurt:S 1-5, 1-6, and 1-7. n.e data used in developing tbese maps were coUected on June 30, 

July 31 , and Sc:pIcmber 3, 1992. Gmundwater now r,radicnt ""lIS found to be approximately 

0.020. n.e groundw-.ller flow rate was caJculated IIsing the avernge now gradient and e!:limated 

horizontal permeability and porosity of the water·bearing !.OiL Horizontal permeability WIS 

assumed to be one order of magnitude greater than the laboratory-reported vertical penncabilities 

ror the site wiJ~ . Porosity for a day and silt medium WJ.S assumed at 0.40. Hence, 

groundwlUcr now is very slow, on the order of IQ-l ftlyear. 

Nllture and Exttnt or Contamination: Solis - Flg\l~ \.g indicates the horiwntal extent and 

magnitude of contamination. The boundaries of the mapped plume indic.att the limited extent 

of the contamination. Vertical migration of the cootaminants is apparently restricted by the 

naturu clay laycr . Lal t ral movement of conUtminants may be restricted by the building 

$lIb5tructures. 

, 
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The fuel oil oontamination awears to be Irtained along the !>andy sub-base beneath the building 

foundation. Thh hypothesis is supported by oompa.ring analytical data and lithologic data. 

Review of lbe analytical data indicates a trend of dr.unatically decreasing cooccntration with 

increasing depth. 1l1c detected levels of DRO compounds drop signiftCaIllly below the interface 

of the sanoy sub-base and the native Clays. The vertical extent of soil contaln;nation is shown 

in Figure 1-9. 

Based on the laboratory reported soil perrneahilities, boring log data, tbe non-drinking Wale! 

supply groundwalerc\assification, Illd the limited extent of contamination, the soil cleanup levels 

should be 1000 mg/kg 100aI petroleum hyd rocarbons. 

Xatur" twd Ene-nt of Cnntamination: Groundwater - Laboratory analysis detected ORO 

compounds in groundWater samples coUecled from monitoring weUs MW-2 and MW-4. ORO 

compounds "'1:re not dctcclcd in gfOUlllh.,aler $arnp~ oollecllXl from MW-J o r MW-J. 

ORO oompounds were detected in a groundwater sample coHoe!cd on June 4, 1992, rrom 

monitOring well MW-2 at 2 10 ~gfl . A :lubsequenl sample collocted on September ), 1992, fll)m 

this monitoring well did not reveal ORO comp:lUnds above detection timits. 

Analysis of a groundwater sample collectal f!'Ofn monitoring well MW-4 ~ JUIlC 4, 1992, 

detllCted d~1 III 5500 ~gn. An ,ddilional sample collected from moniloring well MW-4 011 

September 3, 1992, revealed a ORO concentration of S8,0IXl1'gll. Monitoring well MW-4 was 

installed at the S1l5pOCted point of release. The cooa:ntration of diesel fuel r.\eteo:.1ed indicates 

im~ to the waler fable aqllifer; bowever, aJI<Ilytical data indicate that tbe extelll: of 

groundwater corxamlnation is limited. 
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This CAP will provide general infonnation concerning the corrective actions that were evaluated 

and the detailed specifications and costs for the corrective action options which were chosen. 

This section of the CAP was completed llpon review of the contaminant plumes. 

2.1 Corrective Actions Considered 

2.1.1 Soil Corrective Action 

As discussed above , soils that exceed State action levels for TPH are limited to the sandy 

Sllb-base of the building foundation. Three technologically feasible and reliable corrective 

actions were considered to address petroleum contaminated soils to applicable cleanllp levels. 

Options For Soil Corredive Actions: 

• No Action 

• Bioremediation 

• Excavation and Dispor.al 

No Action -In thi~ scenario, the petroleum-contaminated soils will not be actively remediated. 

Contaminated soils that exceed TDEC-action levels are restricted to the r.andy sub-hase bem:ath 

tbe concrete boiler room floor. This sub-base, as diSCllSs.cd before. was found to range in 

thickness from 1.0 feet to 2.5 feet. This contaminated material should not pose a threat to 

human health and the environment because of the reawns Olltlined below. 

Why Material Is Not Conside-red A Threat: 

• Location of material is not accessible to the public. 

• Groundwater is located appro:timately 7.5 feet below this contaminated material and is 

separated by a natural clay zone. therefore this material should not act as a continuous 

$O\lrce of groundwater contamination. 

• No vapors have been reported in nearby stl1lctures and utilities. 
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BiOl'('mediation - In-situ bioremediation was one option considered for soil remediation. Some 

advantages of this technology are outlined below. 

BiOl'('med.iation Advantages: 

• Minimal disturl>ance to the site. 

• Onsite destruction of contaminants. 

• Continued treatment after shutdown of the project. 

Although there are several advantages of in-situ bioremediation there are equally as many 

disadvantages. Some disadvantages of this technology are listed below. 

Binremediation Disadvantages: 

• Bacteria require sufficient oxygcn and nutrients to survive . Plumbing to supply these 

compounds to the subsurface wOIlld be very difficult to install becau:;e of the confIned 

and congested boiler room area. 

• Bactcria require correct environmental conditions, which are difficult to control. 

• Time consuming and often expensive bench-sca1e and pilot studies are required to 

detennine if bioremediation wOllld be effective under site specific conditions. 

Because of the limited a=ss to contaminated soils that are located beneath tbe building 

foundation, it wOIIld be extremely difficult to supply sufficient oxygen and nutrients to sustain 

adequate bacteria growth. Photographs presented in Appendix A illustrate the confined and 

congested area of the hospital boiler room. Environmental conditions such as temperature 

wOIIld also be difficult to control because of thi~ limited acccSll. In-sihl bioremediation would 

require bench-scale and pilot studies to determine if bacteria can live and grow under site 

spocifie conditions. These studies will require technical and financial resources that would be 

lost if studies indicate unfavorable results. 
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Cosu as.'lOCiatod with implementing thi5 corre<: tive action would be approAimately S67,0IXI. 

Installation costs would be approximately $37,000 and are outlillCd in Appendix B. TIle 

remainin8 costs would be for monilorin, the system for the life ortlle project which is estimated 

10 be 18 months. Moniloring costs are OIltlined in lbe bioremediation estimate in Appendix B. 

Excavation and Disposal - The third option evaluated to remediate petroleum cootaminated 

SOils was to excavate the COflUminatod fill material and subsequently dispose of the material. 

Using results obtaillOd from lhe environmental as5C~ment:. il is estimated lhal 100 cubic yards 

of contaminated fill material is located beneath the boiler room noor. As with the 

bioremediation opIion, the congested boiler room would make it extremely diffICUlt and 

expensive to implement this corrective action. Assuming that no boiler room equipment would 

hlve to be relocatoo or removed to e~cavale the contaminated fin material, cost for 

implementing this corrective action would be Approx imately $40,000. This cost woold include 

101" cuning of concrete for excavation uencl1es. CJlcavating, soil disposal, backfilling and 

compolcting. and raurfaei:ng. "The estimate also assumes contaminated material are at levels 

which would allow disposal in I local sanitary landfill, and unit cost for tl11Jlsportation and 

disposal is $30 per cubic ymL The analytical samples required for disposal would be $SOQ per 

sample. A COSI e.u.imlte for implementin, this oom:ctive action is included in Appendix B. 

Excavation lind Oisposal Ad"lIotliges: 

• Elimination of all contaminated soils at this 5ite wOllkl reduce the potential for further 

impact~ associated with these ~i1s. 

• Does not require monitoring or maintenance of a system, thus eliminating these cons. 
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• Difficulry in implementing corrective action due to confloed and congc:o;led WoR:: area . 

• Risks of damaging the building foundation and ~ppmu wilh the !emoV1l1 offill material . 

• HxCCll~ive cost oue 10 confmc:d and congestive work area. 

2,L2 Groul1dl"8ler Corrective Actions 

As w;u depicted in Figune 1-10, groundwater contamination i~ limited to the area ea:;t of the 

boiler room. The limittld nature of the groulldwater plume Ht the site is logical twcd 00. the 

extremely low pcrmeabilitin of aquifer soils. A more detailed discuMioo of the results fl'Oln 

this groundwatr:r I)lonitoring program can be fwlld ill the FAR. 

Three: technologically feasible and reliable corrective llction options were considered 10 addreu 

pelroleum-conWnmal=<1 groundwHter to the applicable cleanup 1~15 previously mentiollC'd. 

OplioDS 'or GrouRdw8ter COf'n'C(in A~iotl:!>: 

• No Action 

• Activated Carbon Adsorption (Pump aOO Treat) 

• Groundwater Recovery with Direct Discharge to the publicly owned treatment works 

(POlW) 

No Adiou - In tbis scenario, lhe peuoleum-eontaminatal gmundwller will IlOI be. actively 

remcdiated. The contaminated groundwater plulTI( woold continue to move in the direction of 

groundwater flow . BccauiIC the soil permeability in the area of the release is very low, the 

migration of contaminants would be minimal. As mentioned before, the calculKted groundwater 

now nlte in the area of the release il; appro~imatcly ICf ftI)'c:ar. 

Onsite wells will be monitored to ensure IIIat no off~ite grouodwller migration occurs at levels 

above TDBe groundwater cleanup levels . Monitoring costs for this opIion <= discussed in 

" 
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Section 2.3. Ifmonitoring wdb MWI, MW2, and MW3 show contamination above the TDEC 

ck:anup levels, grouoowater remediation with one of the two trealmeDt option l> discussed below 

will be implemented to prevent further comamlnant Inigntioo. 

Activated Carbon Adsorption - For thi~ option, groundwater will be recovered, t~ted, and 

subsequently discltargOO via oneoftheoptions outlined below. TIle removal of ground ... ·lIIa- will 

Ix: accomplished with the U!oC of grouoowdter recovery wells. Because ortbe isolated area , only 

one recovery well should be needed. For ptl/"jl'01oCS of desigTIing the treatment system, an 

eslim&led flowrate of S gpm will be ,,!led. Acoording to the aquifer characteristic s, all assumed 

flowllue of:-; gpm is h.igh. However. assuming a higher nowlllte will produce a oom;ervative 

!ksigo. If a f10lHale less tllan 5 gpm is observed, the unit' s efflCicncy will he longcr due to 

smaller organic loadings. Before the pump and treat system Is implemented, an aquifer yield 

test will be perfonned to ensure proper system design. 

The treated water will be di(,Charged to the city of Millington's POTW. The CAP proposes to 

dischilrge the {matod groundwlter to the P01W upon appmvll from the Public Work<; offICeS 

at NAS Memphis and the city of MillingtOn. If approval. is denied, dispo$al of (realed 

groundwater may be aChieved OII slle to M1rface water (NPDES permit required) . 

Carbon a<:horption is l proCC.'lS in .... hich granular activated carbon, from lignile, bituminous 

coal, tignin , or petroleum prodoct , i~ used to remove organic compounds from conlllminatcd 

water. The oontaminatcd water flows through a packed oolumn of granular activated carbon 

where the organic compounds are removed by physical or chemical adsofJ'lhm. Physical 

adsorption works by runDing molecular cooden~ljon in the capillaries of the solid, whereas 

chemical adsofJ'lioD n:quires fonn:u ion of a mo nomokcular layer of the contaminant on the 

surface through forces of residual valence of the sunace molocule s. 
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Carbon adsorption treats contaminated liquid and vapor-phase volatile organics effectively and 

reliably. In addition, the process of retrieving the groundwater retards the migration of 

contaminants. 

Ad¥antages of Carbon Adsorption: 

• SyMem is readily available and implementable. 

• Capital cost is less or comparable to other organic removal systems. 

Disad¥antages or Carbon Ad'iOrption: 

• Materials handling of spent carbon. 

• Inorganic plugging of fIlters (uon and manganese). 

• Suspended solid plugging of fIlters. 

• High organic concentrations depleting the carbon source quickly. thus increasing the 

material handling and carbon regenerdtion costs. 

C ... - The criteria used to design and estimate the cost of implementation are listed below. 

Design Critt'ria: 

Q '" 5 gpm 

Influent ORO" 5500 ppb 

Effluent DRO = 50 ppb 

The estimated capital cost for the carbon adsorption treatment system i~ $20,000. nus cost 

includes two PC 3 carbon adsorbers, surge tank. equipment freight, replacement carbon, two 

pumps, piping and electrical, engineering labor, and well installation. The operation and 

maintenance cost for caroon adsorption is approximately S5000/year which is tnsed upon utility, 

caroon regeneration, and monitoring costs for five years. Costs associated with implementing 
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this m£ltiClive ac1ioD are outUned in Appeodil B. Appendix C presents the spccincation5 ror 

the carbon ad~rption unit. 

Groundwater Recovery with Direct Dischll.'"¥e to the POTW - Groundwafcr will be 

recovered through the: use of a lingle ground""ater n:covery well III discussed in the previous 

section. Because: of the rc:latively low flow volume « ~.O gpm) expc:ctc:d during pumping, it 

may be possible to obtain a sanitary sewer discharge pennit nOl requiring pretreatment. If a 

dir.charge permit can be obtalned, the water ""m he di!Charged directly to the ~tiry sewer. 

If a discharge permit can be obtained only if the conwninato:d groundwater is treated prior 10 

dischalle, I treatment system Such as tbe carbon adwrption previously discusscc::l must be 

employed. 1be advantages of this opIion are 00 groundwater treatment and the prevention of 

further groundwater migl1ltion . The di~dvantages are capital costs and opetation and 

maintenance costs usociated with the pumping system. 

The euimaLed capital cost for the groundwater recovery system is appro.timately S10.000. nus 

cost includes the groundwater recovery well installation, one groundwater recovery pump, piping 

and electrical. and engilX)Crinl! labor. 'The operation and maintenance cost for the syStem is 

approximately S2,500/year, based upon labor and utility costs and groundwater monitoring {or 

five years. Costs awxu.te<! with implementin&: this corrective action an: outlined in 

Appendix: B. 

2.2 CorTfdive Actiolt.5 Cbosffi 

2.2.1 Soil CorlWCit"e Adion 

Since colltaminated soil~ are restricted to the sandy engineered fIll beneath the building 

foundation and PO$!! no threat to human health and the environment, the Corrnclive action chosen 

is no action. Furthec conwnination of ground .... ater from contaminaLed soils i~ unlikely because 

of tb!: rr:asoos outlined belo .... . 
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• The $OUn:e of tile release (piping leak) has been eliminated; therefore , tile extent of soil 

contamination will not increa&;l. 

• Contaminatoo wils are located btnealh the building foundation; therefore. it is unlikely 

that run water wi11 pcroobte through the soils spreading C()(lWDination. 

• Gn.Mmdwatcr w<u encountered at approUmately 10-11 fOCI bp well belo .... the 

contaminated soil zone of 1-2 feet bg$. 

Additionall y, tbis cootaminated fill "l()Uld pose no tlucat to huma.n health and the environment 

becluse of rcawns discussOO in Section 2. 1.1. As discussed above, limited accessibility to 

contaminated soils for implementing Other COl'T\lCtive actions is another reason this corrective 

action was chosen. 

2.2.2 Groundwater Corretti~. Action 

No actioo .... ith folJowup grtMlndwlter monitoring i.!; the corrective action chosen to address 

ground .... ater conllUJlinatioo. As previously discu.w::d. the soli penrK:3bility is very low, and !be 

COOtaminated groondWllter plume !hoold not travel an appreciable distance o~er time. TIle 

direction of ,rouoowater flow i! to the southea~ to .... ard Casper Creek. 1llis c~ is 

approximate ly 500 feet from the area of concern . I>.Ic to 10 .... groundwater flow velocitiel;, the: 

plume will take an estimatoo S x 10' years to reacb the creek from the ellisling contaminated 

areas. During this time, oaturnl att enuation of the contaminants will also occur . thereby 

docrcasiog the sire of the contaminant plume. Also, while the no action scenario doe~ not 

actively remo1mte the cootaminatoo a:roundwater. it is a feasible approacb because the 

COO'Itaminants 1m: nat CJ<posed directly to hllmllls and .... ildlife; IbllS diminishing any potential 

harm 10 humllD heahh or lhe e nvironment . 

Another rea.son that the: no action Oplion appears to he: more feasible lhan pump and treat is the: 

impenneable r.oil in this area. Tbe tight soils will minimize the pomp and treat system's ability 
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10 achieve substanlial and conlinoous flow rales, rendering lhe sySiem int'fficienl. Allhough no 

active remcdiatkm is occurring in the no action option, monitoring Mould deice! offsitc 

contaminant mit:ration if it occurs. At; mentioned before, if monitoring of monitoring wells 

MWl, MW2 , and MW] reveal COfllamina.lion above IDEe cleanup levels, one oflhe alternative 

colRClive actions will be implemented. 

2.] Currectlve Action PllIn Costs 

TIle cost for groundwater monitoring is th~ only COst associated with the no action option. The 

monitoring will be in accordance with the monitoring scl!edule presented in Seclion 2 .5. 

The cost Is outlined in Table 2- 1 below. The anal)1ical crut is based upon SIOO/sample for TPH 

(ORO) and pcrfonning the santpling and analy ~i5 in acronlance with NEESA Level C protoco1. 

'I1tis assumes rour QAJQC Sl111ples will be require<! witb the grol.mdwaler !altlpJes per samplint: 

r:\.'COI. 'The bbor COS! is ba5cd upon Iwo geologiStS pcrfonuing the sampling and utilizing 12 

total labor bours each at S]5.00fhour per event. Four Teflon biiilen at SI50Jbailer will be 

purchased and dedicated to the four monitorint: wells. Within Table 2-1, the outlined labor COl!ts 

include labor required to complete and submit status rep::!Tts. The estimated bbor CDS! for 

complel:ion and wbmission of statu) reporu was ba5Cd upon 40 hoots al $]5.00 per hour. 
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Cosu for No AetiGn Option 

C..".,.~<Ti"" Au ;"" 1'km 
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N.d Ma>Ip1ois 
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Monitorinll V •• 

,,- , . '" 
An, lytic .. " GOO .... 

U bo. 14480 12240 

Shipping 1200 ,>0, 
Bailers $600 .. 

Sublola' 16880 U140 

TOtaln -!» 

Not.,: 
. - Two Sampling Evenu lor Year 1 . 
. • - One Sampling Event lor Ye~rs 2-5. 
-- - PUfch~se of BailefilFirit Ve'f Only). 

2.4 Proposed lmplemenl~t":m Sdledule 

I '" 
'800 

.2240 

$100 

.. 

$3140 

.19,440 

The proposed implementation schedule i5 di Sl;:ussed in Section 2.S 

2.S Monitoriul 

I ." '" 
.BOO ..00 

$2240 . 2240 

,>0, "00 
.. 

13140 U 140 

"The four IllOnitoring " 'cUs lithe si le wiU be monitored for additional mignllion of contaminants_ 

Groundwater samp\e~ will be analyzed for the IDEC-required panmeter of TPH (ORO). In 

accordance with TDEC pJdanc<:, this groundwater monitoring pro&11lIIl will be implemented 

within 60 days from the time lhe TDEC approves 'hJ~ CAP. GTOtlndwater samples from each 

of these wells .. ill be tal.:en ~i-annual1y fo r one year and annually for the next four years. 

These samples will be ccUected during the fll'Sl one-third of the reponJnx period. The analytical 

result! from the monitoring and a status rcpon of the conditions at lhe site will be suhmittal 

within IS days of the end of the reporting period. Included in these status repot1s win be I. 

po(entiomelric map showing current groundwater flow conditions and a diJcuu ion of any 

probkms ... JUeh have been encounl~red. 

" 
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If the results of the groondwater monitoring indicate that appreciable mignuion of contaminants 

is occurring (It) be !U:lennioed by lbe TDEC), either tho pump-and-discharge ()(" lhe 

pqmp-and-lreal-qllion will be employed. Ir migmion is IlOl delected from monitoring , the 

results will be evaluated and II determination of disconliooing moniloring will be requested from 

TDEe after the five-year period. 
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APPENDIX A 

l'IIOTOGRAPHS 



View; \"urth wall of hoile,· room and 
boiler 3 looking east 

Subject: NAS Memphis Naval Hospital 
View: Korth wall of boiler room 

looking west 

A-I 



, 

\'i~,,; wall of !miler r()(,m 
and 1\IW_4 lookill~ !.ollth 

.subjtcl: JliAS l\.1emphio; f'iaval Uno;pitaJ 
VIE''': Out.~im ('ast wall of holler 

room lookinl: nurth 

A-2 



Suhjoct: SAS Memphj~ ~ayal Ll o~pital 
Vif'''-: Art':I bet"'",,"l1 boil~r 2 and 

holler 3 lookinC west 

, 
Vito .. : SW eorner or room ~It'd 

north of the Imilcr room 

A-3 



Subja,t: ~AS l\1f'mphis Naval Hospital 
View: E.. .. Uit waU of tmilf'r room 

looking nortb 

'\-4 



APf'Ello1>LX B 

COST ESTlMATF.S 



COIiI E.~tlmatl.' 

NAS Memphis NavlIl "Bsp;tal 
Bion!medilltion or Contaminated Suils 

BelICh Scale & Pilot SlUdit:s 

Saw Cutting 175 feet @ ~8/n 

Inj.:clion &: Recovery Tn:n!.'h & Slurry Walls insta llation 
t 20 hts. @ $95/hr 

Plumhing 

Pump~ . Air Compre.ssor. Mixing Tanks, etc. 

Resurfacing (assuming 6" oonc rete wi n:bH & dO\l>~Ls) 175 fL @ S4fft. 

Soil Di~sat 
- Tl'"dn~p"ration & Landfill Charge~ 50 yds' @ $30/y& 
- Laboratory 1 sample@ $500,00 

Malerial ~ (Pla~ic Sh<::eting . Barricades, Tre.otlm~nl Compound) 

SubtOTal 

Monitoring Cost (assuming 11:1 months· 10 ho/week @ $35ihr) 
Supplies & Equipment 

Subtotal 

Too' 

10% Contingency 

PROJECT TOTAL 

$8,000.00 

1.400.00 

11 ,400.00 

6,1XlO,(XJ 

7(X1.00 

1,500.00 
500.00 

1,500.00 

33500.00 

2.~,200,OO 

2.COO DO 

27.200.00 

$60,100 00 

6,07Q,00 

$66,77000 



Cosc t::M imale 
:'liAS )1tfnphiS N:naJ lJospilal 

Eu:avalion and Disposill tiC Contaminated Soits 

Sa ..... Cutting - 250 fed @ SSlft 

Excavation 
- D\nnp Truck 160 Hours @ $40Ihr. 
- Small Backhoe or Bobcd.t 160 hll @ S40/hr 
- Conslruction SuperviS<lr 160 hl"5 @ SJOlhr 
- 4 unskilled Iahol"Crs 160 hrs. @S IS/hr. each 

Backfill ing & Compacting 100 yd'@58 po:r ~d' 

Rc~rfaciDg (as!>Ilming 6- mDCrete w/ n:bar & do ... els) 
2S0 !.II. ft @ S.J per sq. 11 

Soil Disposal 
- Labonltory 4 !.ample! al SSoo/sampJe 
- Trnnsportation & uUldli1l Chargcs 100 yds'@ 30/yds' 

Materials (Plastic Sheeting, Barricades, CIC.) 

Suhl:otai 

1"OTAL 

$2,000.00 

6,400.00 
6,4lKl.00 
4,800.00 
9.61.XI.00 

800.00 

1.000.00 

2.000.00 
3,000.00 

500.00 

36,S(JO.()O 

J 6SQ 00 

S4O.l50.00 



WelllnSllI ll ation 

Gnmdfos Pump 

Junction Box 

C~t F.b1imatf' 
NAS l\frcmphis Naval Hospitlll 

Ground .. ater Pump and Disdlarge to roTW 

$1700 

$1 100 

SJlOO 

Labor 120 hr5 .. $35f lu $4200 

Piping and Electrical 

SIO,350 

Opoeration IUld Maintenance 

60 hrs/)'car .. S35.1hr = S2100 

FJectricil)' 

,~25tKJ Iyr 



Cost E!.1imatl' 
~AS Ml'mphb "'aval 1I000pitai 

CO_~I ~ for No Action Option a~ Outlined in Tahle 2-1 

Y~r I 

Analytical 

iJ.ilQITPH (DRO)Sample 
2 Sampling E.'ents ,. (4 Samples + 4 QNQC Samples each event) -

Field ilC1ivities 1'2 gNlogi'>tr@ 12 hIT. -e..,hfevent) 
2 CVCJIIS ,. 24 labor ho\Il'$ ,. Sl"i/hr => 

Report Preparation 
2 reports" 40 lahor hours" $3S fhr '" 

Shipping 
2 C\ieuts • $ IOOfevcm ., 

BaikTs 
4 hailc~ ,. I .'iO eJlch -

Ye:trs 2-5 

SI6!\O 

Total year 1 -

Anillytic:.l l - SIOOJsampie .. (4 sample~ + 4 QAfQC Samples) -

Labor 

Field Acti\'itc~ 12 gool. ~ $3S!hr. @ 12 hI'S . each) -
Report Preparali tlll (I report ,. 40 labor hrs. "S351hr = 

Shippinr: 

''''0 $1 400 

TOUII Yca~ 2-S = SJ I401YT - S12,569 



T\\'o PC 3 

Well In~lI alion 

Grundfos Pump 

Jl,ll"l(:lion Box 

l..ilbor 120 hrs - SJ51hr 

Piping and Ekclrii:al 

Carbon Equipment 

C,I1I.:n:W Equipment Pad 

C~t E!.timale 
SAS ~I('f'1lphis Sa¥al Hospital 

Carbon Adsorption 

Open lion and :\lu.inlt'fUIllCe 

Three carbon Rcgenc:r.lliolls per yt:<I r 

Elel.1ricaJ Cost.~ 

.,,"" 
$1700 

$1100 

$1 100 

" '00 
'6000 
"00 

1l!!:l!l 

~19,600 - $20,(UJ 

5)000 Iyr 

.UQOO IYf 

$5000 'YT 
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APPENDIX C 

CARBON ADSORPTION 
UNIT SPECIFICATIONS 



CMRBO~AIR SERU ICES TE L ~o. 6 12-A 25 -68 S2 Oct 23 ,9 2 16:41 ~o . 017 P. O! 

TO: Mf. John St .. dman !ktebe, 23. 1992 
Propout Numb,r: 2024f!,h' 

Carbonair PC 3 Cerbon Adsorber 

EMmenI Dtlc,.;plion 

• Two (2) C.rtlOnair PC 3 liquid Pt1ne Clrbon Ad!ort>ell o~.t.d in lerle. 
• [leI'I vn5~1: 22" di •. x 5.' t •• 
• FlbtrQlns· rllnforeed plnli<: with PVC Inlemals 
• 250 !'>Oundl <>1 , .. CI carlxH' ~O.Gh ~.sseI 
• 1.0' Influenl In<! .111""'l c~Jorl$ 
• Quick CC>nnecl, hose. urn~/u'u", lUll 
• skid mOUnted 

. . . . . . . 
TICMI~ Specific.atkml 

C.iti<:.t compound 
Influent connnt .. t;"'" 
Effluent concentr.tion 
Crllle.1 compound .. 
Influent """""nl.II'<>n 

. , . " ... 
Effluent coneentr""", .. . 
Cross·sectlonal .rea ... . 
liquid flow rare ... , .. 
~mprv hi:d contact time . 
Yurly carbon uull' ' . 
E~e<:I bed tile , , .. 

... 
.. , . 

. . . . , . . 

Benze ..... 
,375 ppb 
ND 
TPH (Auun'\& neph rha(eN: 
.125 ppt> 

"' 2.4 1(' 

""" 2 •. 0 ~nule& 
1,303 po...oos 
70 dlY • 
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